Abstract. Investment ratios in field populations of the European beewolf, Philanthus triangulum F. (Hymenoptera, Sphecidae), are strongly biased towards males. Possible explanations are conditional sex allocation and/or constraints on provisioning females: daughters need at least three prey items (honey bees), whereas sons need only one to develop and reproduce. If small females are not able to procure these three bees quickly enough they might have to produce sons instead. Larger females had a higher proportion of successful hunting flights, carried heavier loads, and could fly continuously with a load for longer than small females. They brought in more and heavier bees but needed less time for a single hunting trip. An estimate of the sex allocation of the food bees, based on the timing pattern of successful hunting trips, suggested that female size is positively correlated with the proportion of daughters produced. However, this effect explains only a small part of the overall variation in investment ratio.
Fisher (1930) proposed that parental investment in populations should be equally distributed between male and female progeny because in biased populations there is a benefit in producing the rarer sex owing to frequency-dependent selection (Charnov 1982) . This became a widely accepted theory (Charnov 1982; Bull & Charnov 1988) and was extended to situations where the underlying assumptions of Fisher's theory (Bull & Charnov 1988) are not met (e.g. Hamilton 1967; Trivers & Willard 1973; Charnov 1982) . However, in some cases deviations from equal investment in sons and daughters cannot be easily explained by one of these models (e.g. Brockmann & Grafen 1992; Reinhold 1996) and it has been suspected that specific features of the reproductive biology might lead to species-specific equilibria (Godfray & Werren 1996) .
In the European beewolf Philanthus triangulum (Hymenoptera, Sphecidae) males receive about two thirds of the food provisions (Strohm 1995). Females hunt for honey bees, Apis mellifera, paralyse their prey and carry it in flight to the nest. After a female has brought in a number of bees she excavates a side burrow with a terminal brood cell. The bees that have been stored in the main burrow are then dragged into the brood cell, the female lays an egg on one of them, closes the side burrow, and has no contact with her progeny (see Evans & O'Neill 1988 and Strohm 1995 for details of the reproductive behaviour). Since the hunting, transport and provisioning of a prey item seems to be at least a large part of the female's parental investment, the investment ratio appears to be strongly male biased in this species. There are several possible reasons for a bias in investment ratio.
First, the measure itself may be confounded (e.g. Boomsma & Isaaks 1985; Boomsma 1989) . The number of bees in a brood cell has some advantages compared with other measures of parental investment (e.g. dry weight, Trivers & Hare 1976) and fulfils Trivers' (1972) definition of parental investment. The number of bees is the best predictor for the size of the cocoon and the survival chances of progeny. Furthermore, the hunting and transport of a bee causes a decline in the female's ability to gather additional bees in the future (Strohm 1995) . However, investment is very difficult to quantify (Clutton-Brock 1991; Brockmann & Grafen 1992) and there might be fundamental shortcomings of our measure that have not been revealed yet (see e.g. Rosenheim et al. 1996) .
